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Bropas MexynapojHan Koumepet{uuﬂ A /CONE/15/B/ 2235
Oprakhaatynn 0GLERAHEHHbIX HaukA USSR
N0 NPHMENEHH0 aTOMHOR 3HEpriK ORIGINAL:RUSS AN

B MHPHBIX LLEAAX

He noAnCHMT OTAQWCHMIO A0 OQHUMAALIOMD CooBwenHn A Kondopenumu

ot Tu'™, Bu®® w G KAk JcTOMIIL

USIVYEHYST U KOHTPOJL TOHKOC TEHHNX V3JEIMA
C.B.Pymannes, J.H.MaLok

PammookTyBHHE M30TOMM '™, Bu® Ce™ , 00Jajapume
CpaBHMTE]bHO HMBKOHl QHEDTUEH M3Nyvennd, NpeicTaBJAKT Sonbpwo MHTE=-
pec IJf IeQeKTOCKOMmIM TOHKOCTEHHHX U3JeIui, B noxisle paccMarpuBa-
PTCA OCHOBHHE BONDOCL, CBA3AHHHE C NPUMEHEHWEM OTHX W30IO0MNOB IJi
$OTOpaLUOr PAPHYECKOTO METON8 KOHTPONA, MMEWUSro WApOKOe IMDOMHUIEH=
HOe [DUMeHeHHUe.

170 155 + V44
1 Herounuxu Tu , Bu u Ce , UCII0Jb30BaHHie B
padore

Hacrosmie #cCleIOBAHKA BHIOJHEHW C CEMbD M CTOUHMKaMA Ty’
aKTUBHOCTBY OT 98 x0 31200 MKbpM, Opu yAeJbHOi aktusHOCTM 47 Kiopu/T.
VICTOYHNKK MOAYUEHA B pe3y/abTaTe 0CJAy4YEHUS B DEaKI0pe OKICH
TY/IMA, 32B&JNDBLOBIHHOA B aMIyJH M3 UMCTOrO 8/UMMHUA U8 DRI ABOQO ¢
ToMuMHOi cTeHok I MM, BHYTpeHmMM JuaMeTDP UCTOYHMEKA 8KTUBHOCTBHD
31200ukpps cocraBian 7 mM, 7000 wkopy - 4 uM B BCEX OCT8TBHHX
322 MM, OKUCH TyIxd cojepxaie okono 1% ureplus.

Ty 1 , Hapaly C AIEDHEM ' -U3AYUeHMeM, MCIYCKaET NINYUCHUE,
BOBHUKANLEE B DE3YIHTATe TOPMOKeHH: [ -uacruy B Malepuale WCTOY-
Emka. AaHHHE O CIeKTpaJ/IbHOM COCTaBe W3Jy4YeHdd RUTAL IpMBOLATCH
B mreparype (1,2,3,4,5).

NconencBaniwe ucToumwkx Eu’ w Ce™  nparoropienu us
MpenapaToB, MONYYEHHHX DKCTPAKINIOHHMM BHAGICHMEM I3 CMECH TDOLYKIOE
nedenun, nprvex Du®” 3 xavecrse npuMecu cogepxan Bu® o BEu'
CAunyad LIS STMX MCTOYHMKOB O M3rOTOBJIEHH I3 HepEaBenue# cray

25 YEAR RE-REVIEW,
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roumprHo# 0,15 wu. loxyuerme npenapatos Eu'® w Ce'™
M Pesy/IbTaTH CHEKTDPOMETDUMYECKMX MCCJIELOBARMA UX M3AYUYSHMSA [0L—
poduo u3jarawrca B Joxiaxe H,E.Bpexnenoit u ap.

B cBA3M ¢ MaJOk dHeprueil Xinyueﬁ paluod KTYBHHE M30TOIIH

T“”,OEUMHCEIW KA UCTOYHMKM XY-iyuell 1ni AedexTocko-
IIN MEeTaJJIOB XapaKTepulynIcA pALOM OTJIMUMTEe JBHHX OCOCCHHOCTEH.

Hanpmsep, umeer 1eCTO BHAUMTENBHOE NOrNONEHME UBNYYEHUS B
CaMuX MCTOUHMKAX, BCJCKCTBHE Yero CMEeKTPalbHuI COCTEB M3JyYeHMA
rT'u'”m, Eu®® Cem @ TaKXe WHTEHCUBHOCTH MBIYUEHMA B pacyeTe Ha
eIMHNLYY 8KTMBHOCTU (AP ILOCTOAHHOM VIENbHO!N AKTMBHOCTH) 3aBUCHT
OT BEJIMUMHH aKTUBHOCTH ViCTOYHMKA., Tak, IIf MCTOUHNKA 3KTWBHOCT bY
I70 Mxppu mo cO3IaBaeMoii J103e §° —nyueit I MEnpn coorBeTCTByeT
0,014 wr-sxs., palMd, B TO BDEMA KaK [KIg UCTOUHMKA aKIMBHOCTBHD
32000 wxwpu 1 Mxwpum coorBercrsyer Toabko 0,005 r-sks, paxma (7).
Ananoruuxoe asneHue HadmomasTca u uua Eu'®® oy Ce® Tornomne-
HUE M3NYYEHNA MaTEDUaN0M MCIOYHNKE B BHOUUTEJIBHOM CTENEHM CHUKAET
Qe KTHBHOCTD UCHONB30BaHUA mcTournkop Tu'™® Eu'®® 4 Ce'
BHCOKOJ @KTUBHOCTH.

MsnyueﬁneTu’”, Eu’ u 5 ocodennocru Ce™ Pe3Ko ocradasercd
MaluMy TONuuHaMu MerannoB (puc.i), uro 0GycaOBMIBIET XOpOmYH BH-
AABJIAEMOCTH 16(EKTOB MNpH [IPOCBEUMBAHVH TOHKOCTEHHHX u3iemuit, Jluneii-
HHE KOBUQUIMEHTH OCHBONGHMA (M)  JId nanyuema Tu'™, But®® « Cel
YMEHBUWSNTICH C YBEJIMYEHUEM TOJIUMHN [IOTJaWaRne I'o Ca0f, 9TH YKa3HBAET
H@ HEMOHOYHEDr'e TMUHOCTh W3JYYeHNA NCTOUHWKOL. [IpM OTOM clejyeT
OTMETHTb,UT0 d¢xpexTUBHaA SHeprus wamyuenns Tu'™, Eu™S . Ce™4
Ipy NOCTOAHHON yLeNbHON aKIMBHOCTM IIDENapaTOB yBeHUMBEETCHA C yBe-
JMYeHMeM UX AKTUBHOCTYU BCJELCIBUE ¥BEIMYEGHHA KOMMYECTBA T ODMOBHOIO
W3NYUYEeHNA M CTEIEeHNd (MIBT DALKK W3TYyUEHUA B CaMOM MCTOYHWKeE., osro-
My OCJIaGNeHue ¥3JIydYeHHA ’T‘um, By u ced ¢ Yy BeIMUEHNEM aKTUBHOCTH
UCTOYHUKOB yMenbuaeTcd, Tax, MMHeHHHN KOSGULUEHT OCTIAGJe HUA M3Iy-
yenng ‘Tut?0 Mpu NPOXORACHUMN Ueped cTanb Toxumiok 0,5 v mad mcroy-
HUKa axruBHOoCcThi 31200 mrwopM paser 5,13 CM'I, 8 IJf KC.OUHUKE 8K-
TiBHOCTED 7000 Mropu - 7 cM -, las cranu TomumHoi 10 MM JIMHelHMe
KOO(Q(U LIME HTH OCJIACNAeHUA MBIYUeHHA YKa3aHHHX M CTOYHMKOB COOTBETCT-
BEHHO paBHH 1,5 ot 1,96 cu .
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Ot muumrensuoi 0COGEHHOCTBI) U30T QOB ‘T'uﬁf Euwﬁu Cemq ABNAGT~
Cfl MaJloe 3uaueHue MOUMBALMOHHOK nocTonuuok (Losa B PeHTIrenax, co3-
AdBaeNasd M3NyueHNeM LOMIOTO pA.(#00 KTUBIOTO0 M30TOMNE B uac Ha pac-
CTOAHUM L CM 0T WCTOYHMES oKTUBHOCT B L Mkopn). Ycodenno uana momny-
sawronnan nocrosunad Tu'*0 | Snaveune WOHM3ALWONHOL 110CT O5IIHO},
ONpP2ACICHII0e DKCIIe PUMENTA JIBHO 11 MCCIeL0BaHHOT0 npenapata Ty 0 j
cocrasnser 0,12 p/uac, Mxwpu cn, o JNTCDATY PHEM Jamuum (4,8,9)
WOHNBU LI OHHA  1ocTodHHasn ‘Tu' o pesra 0,033-0,045 p/yac.uKppn cm,

Yazuuune B sHavemyax VIOHU331MONHOH 110CT0AHHOK s Tu | BLI3~
B8lio, BUIWMO, TEU,YTO B JMIC pATYype IIPUBOLATCA pacueruie JauHue
0e3 yuera TOPHOBHOTO U3JyYeHuA, ‘

Honnsaimonnas HOCTOHHHa}IEbi(?s » GoJblie, YeM Ty y UTO CB3a-
HO C 3SHAUMTESBHO GOJBUNM BHXOLOM }'— KBAHTOB NpU pacnafe M30TONa.
SH8UEHME 1T OHI3a LW OHHOJ HOCTOAHKNH, OIpeJLeIeHHOE YKCIE PUIE HTBTBHO
A8 MCCTIe LOBANHOT O npenaparraEuw3 (0,65 p/uac, MEODH. CM), HECKONb—
KO npesuliaer pacuerHoe sHaverue (10). “ro mpowcxoumr B pesyibrare
HOMiuuE B lpenapare npmsecuEu'®2MY |

Honnsammonnaa nocrosugag Ce'™ —» Do ™44 cocrasnger 0,5 p/uac,uxp-
pu. cu (10).

ITpn QOTOrPaPUYS CKOM MeTOIe PeTUCT pauuu ()“~ Tyyeli YyBCT DUTENb-
HOCTDL MJI@HOK K W3NYYEINH 3aBMCUT OT ero clie KTDPaJNbHOTO0 COCTABA.
Ocodenno Gombuoe namenenne 4YBCTBUT@ IBHOCTY MJCHOK MIMEET MeCcTo npu
MSUEHEHMAX SHEPIUM WBMJUEHMA B 00MacTy Huke 300-400 kos. na

fapaxTepncTive C Kkue KDUBHE L& NJAEHKM DEHITeH-X NIpM 001yye-

HYM 8’— Ty9aMi Pa3MAYHUX D3INOAKTUBHHX M30TONOR NpyBelgH Ha puc,2,

I3 npusese nuux SKCTIE UNEHT BIBHUX AGHHHX BUJHO,4TO OLHA ¥ Ta X6

2038 U3IyYEHUd PaBINYHEX DBJN 08 KTUBHHX H30TONOB B BO3IyXe (B DeHT-

reHax) co3jaer P83/MUHyk BEIMUNHY NOYe DHEHUA 118 HKM (pasmrunyn uo-

HUBaMD), Tpuver ag Tu® u Eul®® HaGOJIBUYN, “Ig MONYYeHU S OXHON _

W TOM xe IJIOTHOCTY IOYepHEHHA ek, pasHod I,5, mpnm o6ayvuemm
- yvemu Eu® Tpedyerca B 4,5 paza Meubuas 103a U3IYyYEHUA B BO3— '

Iyxe (B PeHTTeHax), uvep npy oGayuenHy X¥- nyuamm (o 0, npu oSnyyeHuy =
6”-@4;1?31.11/1 Tul®e _ 4 3,3 D832 MEeHBWAA 1038 K npu oOnyggHmw J-ny- f

vamy Cb B 1,5 pasa mensuas 503 n3nyvenns, uey pnag Co° . _

Hecuorpa ua TO; 4UTO Yy BCTBATEIBHOCTH [JIEHOK K 6"-— ny4dam ,
Eum H Tund donbile, ueym K E'—quanr LPYTUX DALUOGKTUBHLX M30TOLOB, =
mouepnenne mxenxy or msnydenna U w Eu'® » pacuere ma 1 MIODH f1pe—
llepaTa 3HAYNTENIBHO MEIbUWe, UeM NpH OCIYYEHMN MIEHOK JV- nyuayu Co®°

13¥ 2
(57" w 1g' ,
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B cpa3M ¢ yKa3aHHUM, a TAKie yunTuBad 3HAUMTENbHOE OCHadjeHue
nanpserns  Tu'0 Ey®™ o Ce™  npn npoxommeumu uepes meraii
IJIs O JIyYe HUA BUCOKOM MpON3BOMMUTEABHOCTH (OTOPAIUMOTrpaguyeCcKoro
MeToia KOIT PO HEeOOXOMMMO IIDUMEHATH ncrovmmin Tu'™, By®® u Ce ™
BLICOKOY aKTMBHOCTH, IOpIJKa IECATKOB M Jake coreH (B cnyqaerf'um )
KIopH,

I, BugpndAeMOCTH Je(@EeKTOB DU NDPOCBEYN BEHUM
117
uerannos yaayuenuem Tu 70 Eu'®® 4, Ce

Ha puc.d,4,5 u 6 npuBelleHH CPaBHUTEJbHHE HNAaHHHE [0 BHAB-
NAeMOCTH Le(exToB [1pY NPOCBEUYUBAHUM CTao/d, TUTAHOBHX, aJOMARKEBHX
U MarHMEBMX CII3BOB §'-IyuaMi DaB3JUUYHHX PaiMOaKTUBHHX M30TONOB. s
[IpUBeLEHHHX DKCIEDUMEHTAbHHX IAHHHX CJelyeT,4YTO [pY [IPOCBEYUMBAHUM

) —nyuamwTuHo w Eu® crany TOJumHOK 1o 15-20 MM,THTAHOBHX cClia-
BOB TOJMUMHOH Lo 30-40 wmy, aJWMMHMEBHX CNJNaBOB TOJmMHOA Ko 50-60MM,
a TAKKe MaL HIeBHX CIIJIaBOB YYBCTBMTE/NBHOCTh MeTOJZa B 2-4 pa3a EHue,
uex npyu ncrorssosanmu 19492 C5'%7 w Co® lipudey BHABJIAE-
¥MO0CTh JePeKTOB MDY MCrOJAb30BaHUN Eu®® w Tul® TNpUMEe DHO OAMHBKOBA,
B CBA3M C UeM 5TY [IpenapaTH MOKHO CUMTATh HPIKTUYECKN B33UMO3aMERde
MEIMI .

SHAUMT e IbHHIl WHTEJEC NpesCTaBIAeT IAA Lenelt AedeKTOCKONMM Ma-
THX TOJNUUH Ce ™™ .lpu npocseunBanuy M3JIyyeHUEM Ce®™  crams Tommu-
noit or 0,5 1mo 2-3 MM, TnTaHa TosxuumHok or 0,5 10 4-5 MM,B8NOMUHHEBHX
cnnesoB roJumuoif or I go 8-10 MM ¥ MarHueBHX CHJABOB TOJMUHOM OT
I 10 I5 uM uyBCTBUTEJBHOCTH BHIE, YeM NpM [IPOCBEUMBAHMY TEX Xe Ma-
repranos §— nyuaum Eu*?® w Tu®o,

Oxnneko 061aCTH IpMMEHERMA e OrpaHMYEHa MaJHMM TOJMUHAMA.
Lns KOHTDPOJIA MeTAJJIOB O0JBUMX TOMWH, UYeM YKA33HH Bume,CeW* He
npelcTasideT NPAKTUUECKOI0 MHTEpECa, TAaKk KAK BHABIAEMOCTL LedeXTOB,
LOCIHr @eMass npi ero MCNoJb30BAHMM, HUKE, YeM IIPM NDOCBeUNBaHUU

g—nyqama Eu155 w Tul¥o

LaHHNe 100 YYBCTBUTEJBHOCTM METOLA X0pomo COrjac mrcaﬁcs m
MpUBeLEHRNMY BHUE AAHHNMK N0 ociaallenup f'— nydel Tut0, Eu® u Ce
npy npoxoxzemm uepes craxs (puc.i).

[IpoBe 1eHHNe DKCIEDUMEHTH NOKa3aJM,4YT0 JJA I[penapaToB NpHMeHAB-
mHXCA PasKe POB BHABAAEMOCTD AEPEKTOB D NDOCBGUWBGHWE KETSJJOB
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b”—-nyqamw ‘T’uﬂo, EutsS n Celw lig3HOUMTE JIBIO 33BUMCHUT OT (O-
KYyCHOTO paccrosAuus b udrepsase or 25 140 100 cM. llpumenenue Mamix
(POKYCHHX DOCCTOANMA NpeypcTaniier CONBUOH NPAKTUYECKINE UWHTCPEC,Ta L
KOK 1103BOMMET B 3HAUMTENBHON CLENeHn COKPITUTEH JKCIIOBULLITY DI 110~
CBEYMBAIIIY, 3 .

llps wenoapzosanm Tulf0 Butd> (et JLBI0H YA JIBUOH 8l -
HOCTY BHSABIAGMOCTH JCJEKTOB YXYAUACTCH ¢ yBeludelnen aKTUBHOCTN
VCTOYHMKOB, BCJIEJCTBUS yBEJMUYEHHUSA DO3MEPOB WCTOUHMKOB U U3MeHEUNI
CHRKTPATBHOTO COCTaBa URIyueHUA, BJAMJIHME BeJMUMHN AKTUBHOCTY HCLOU~
NUK Ha BHABISLEMOCTDH IEPEKTOB NMpM [1POCBEUMBAHUM MCTAMIOB X’- Jyvam
WUHGMIIIIIOCTpVIpyeTCﬂ TDPAyIKOM, HPUBEJEHHNM HA DPUC.7, XOTOpuil -1J0Ka-
SWBAET, YTO 1PV WCIIONb30BAHWM MCTOUHMKA axruBHOCTb 31200 ukopu
(160 Mr—oxB.paus) JedekTH BUABAMNTCH HECKOMBKO XyXxe, Yeu NpU MC-
10/1530BAHNI UCTOUHNLOB MEHbUSH 8KTUBHOCTH, LA TOFO, YTOGH MONYUATH
¢ UCTOUHUKAMN ‘T"u,no AKTUBHOCTLO 1-3 I-0KB, PaUMA UYBCT B TENBHOCTS
MeTOsa, JHOCIUI'GEeMYyH DU WCIOJIb3OBAHMM MAN0BKTMBHUX MCTOYHUEOB, HYk-
HO [I0BHCUTh yREnbHYW axrusHocrs Ao 200 -250 Kopn/rpsims. ipu cyue-
cTeyRue i y,uenbnc;iii GKTUBNOCTY YXyILUWEHWE BUABJAEMOCTY [LeDE KTOB CHUKa-
6T LeHHOCTH HC10Nb30BaRAA HcrounnkoB TU™ pycoxoil axrusH ocTi. AHa-
JOTUYHOE [0J0xeune uMeeT MeCTo n Jiid Eu'® , OIHAKO B CBI3M C
BHaWITE JBHO 0OJbWE I MONYM33LMONHOM TOCTOANHOH ITOr0 M30TOINA Tpedye-
Mas BEJITUMHA YJCJBHON 8XTWBHOCTUM OKA3LBAGTCA Melbll2i.

e UK CNI OB MK I IHU

iIpy TipocBeW.iBAILIT ieTallNoB 6‘" JydaMi pajyuos KIUBHHX U301 108
OKCMO3WIMY NPUHATO BHWPAXaTh B KOPU X Uac WIM I'—~3KB.paJuUs X 4ac,

LIS paluoaxTyi BHHX M30TOINOB W’u"o, Eu y Ce¥4 3 DPe3yIbTATe
IOTI0WE HMA U3NYUeHAA MAaTePUaioM MCTOYHUKE M HaJIMunsl TOPMOBHOI'O M3NY-
deHun, J03a, CO3kapaewasn I Kopu ,BeNMUKHa HELIOCTOAHNAA M, KAK yXa-
3HBANOCh BHUE, NpW MOCTOAHHOH YIENBHOI aKTHBHOCTH YMEHBWAETCH C
yBeIMYEHUEM aKTUBHOCTY NCTOUHNXOB, B CBASM C 3TuM IIpU [1POCBE UMBaHUY
MeTaII0B I ~ Ny e Tyt i Cetas SKCIOBULUH
yLodHee BHDIKATHh B I'-KB. DalUd X YaC, BCAM Ha I papukax 3 KCOO3ULM
hi§6:4 muﬂo, Eut® y Coté4 NPOLOMRUTEABHOCTD DOKCIO3NLMY BHDAXOQHE
B Kbpd X Yac, TO IONB30BATHCA HOCAEIHMMU JNA OTIIpeieIeHUA BDPEMEHU
MPOCBEYM BAHMA MOKHO TOJNBKO B TOM CHAydae, XOrAag MeAH TeOMeTpiueCKue
paziepsl UCTOYHMKOB, T.e. KOTJZA MOrJIOWSHNE M3AYyUeHNHA B CaMOM MCTOU-
HYK. [IPaKIUUECKM OTCYTCTBYET,

/.
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Ha puc,.8,Y9 npupeieHd TPaguiy DKCIOIMUMUA LIS 11pOCBEUNBALLA
CTANN W IOPIMOMITHUL (¥~ Ty YoM Tuti0 Euis 1492 CPF
N3 npusejeHHHX IPaguIcOB BUAHO,YTO KpUBHE OKCIO3ULMIA M npocse-

UV BaHUA MEeTalloB b“~ Jy4yaMum pasJAMUHHX PAAMOaKTIUBHHX M30TOIIOB UMENT
pasIMyHNA HawloH. llpuyem crneuaduueckoif 0COGEHHOCTBI KDUBHMX HKCIIO-
SULMH JJ 1IDOCBE UNBAHMA METAllOB 5” nyyamu Tuh0 w Eu®®
ABJAeTCH U3THO KpuBuX (pesSKMi POCT DKCIO3MLMIA) NpH Gbammrenbno
MaJHX TOJWMHAX MeTalJoB., OCOGGHHO CHAbHME U3Iu0 KPUBHX HaGJwIaeT-
CA Ipu [pocseurBakuy cramy (puc.8). PaB3JIMUHHA HAKIOH ¥ U3rUG Kpu-
BHX OKCIO3WLMA NpU MPOCBEUUBAHUM MeTalJIoB 5"— nyqanmq'um, Eum’, 11192
MMeeT MEeCTO B pe3yAbTaTe pasJMUHOI'O CIICKTDAJbHOIO COCTaBa W3ayue-
HUA U30TONOB, DA3/MMYHON CTeNeHM OC/alleHUA WHTEHCUMBHOCTH ((UIbTpa-
IWM) WX UBJIYYEHUA NDOCBEUMBACMHMY  METAJJIAMA M 33BUCUMOCTA UyBCTBH-
TEJBHOCTY MNJIGHKN 0T 3HEpPruy nalanumero Ha Hee MU3JNydeHUd, 4LCHCTBU-
TEJABHO, JIpXU OCJIyYEHUM UMCTOA MJIEHKM, 8 TAKKE IIpM IPOCBEYUBSHUY Ma-
JIHX TOJMMH MeTaan0B (B OCOOSHHOCTM JEI'KMX CIIN8BOB) JJIf 430TOMOB,
CoJiepxaluX B Cil@KTpe 6“~ M3IYyUeHUA MACKME KOmIIOHEHTH, TPEOYITCH MEeHb-
me 9KCIOo3MUMM 38 cueT COJibliell UYyBCTBATEJBHOCTY [IGHKM K MAIKOMY

6“ -N3J1yYeHUD. HeCRONBKO OOJNBUNE DKCUOSULUM TP OCNYyUSHUM UMCTOH
MJeHKY ¥ NPOCBEYMBIHMY MAIHMX TOJMUH MET&J/JIOB X'~ nyqamuqluﬂo 1o
CPaBHEHUD C 1n 192 clelyeT OTHECTH, NO-BUIIMOMY, 38 CUET OCJAaCJAEHUS
U 3IyYeHN g Tu® counmosoi dosproif Tomuuuoi 0,00 MM, MpUMEHAEMOX
IIpM OpOBeJlleHUY HACTOANUX 3JKCIe pUME HTOB.

C yBenwyenveM TOJWMHH ¥ IJIOTHOCTH [IPOCBEYMBAEMOI'0 METAJIJIA WH=
TEHCUBHOCTDH U3JYy4YeHuA, IONaJapuer 0 Ha IJEeHKY, yMeHbwWaercd Tew 00ib- M
e, 4eM 0O/ibile COICDPHAHAE MATKAX KOMIOHEHT B CNEKTpe §- ¥3JyueHud.
Uzymensercs Takxe CHeKTpajibHHi COCTaB M3JAyUYeHUA, (UIBTDPYEMOTO OOBEK-
TOM, 8 CJAelOBaTEeJbHO, M UYBCIBUTEABHOCTDH IJIGHKM K M3JIYuUeHw., L CBA-
31 C YKAa3aHHHM [POJOMXMTEJIBHOCTH BKCIO3MIUMU C YyBEINUEHUEM T OJLMHL
! MJOTHOCTY 11POCBEUNBSEMHX METaJJIOB BO3pacTaeT 6ojee pDe3KO AJA M30-
TOINOB C MATKUM Z."A u3ayuyeHueM. KpuBHe SKCHC3ULMA LA MPOCBEUMBAHMA
MeTaJJoB X' — Jyuami Tul¥0 Flut VMENT I[IPUMEPHO OLMHAKO-
BHIl HeKJOH., OZHAKO NpW NPOCBEUMBAHUM METANJIOB 5”— nyanMrFu“UTpe-
Oywnrcs OOJbWwMe JKCIOBMUMM, YeM LA Eu'®> , B De3yibTaTe MeHbWeEH YyyB-
CTBUTEJNLHOCTY IIJIEHKN K M 3JYyYeHUIO Tyl

Cokpamenue BKCNO3UUMK HpU [IPOCBEUMBAHUN MeTaJlJIOB 5”~nyanvr
Ty 110 v BEu®® yoxer ours LOCTUTHYTO [IDUMEHEHMENM HCTOYHHEOB aKTUB-
HOCTbO 1-3 T-9KB.paiaA. MCTOUHMKM YKA3@HHOM 8KTWBHOCTH C MaJHMU

3 /\oproved For Release 2009/08/31 : CIA-RDP88-00904R000100130008-9
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reOMETDUHUSCKUMA DPa3MepPaMd MOTYT OHTb I10JYYeHW IipM yAeJIbHOH aKTMB-
nocrw, pesuoii xaaTul® 200-250 xwpu/rpamm, rnaku’®® 10-20 kopu/r.

B ceasu ¢ orum marorosienne ucrounnxosku!dS axruBHOCTBE
1-3 r -3KB.pesMa NpM M8JHX IeOMETPUUECKMX DasMepax SH3UMTENBHO Npoue
uem usrorosnenue wucrounuxosTut™ | 8 ocodennoctn npunmmas so bHu-
MaHue BosMOxHocTb nonyveHuaEuces mocurens,

AMTeIBHOCT B 9KCIIO3MUMA MU MPOCBEUMBAHMYM NMETAJJIOB M3IydeHUeM
T FuBs Celt B CDaBHEHUN C ADYTUMYU DafMOAKTYBHHMU U30-
ronamu (Co%, C»'™ w 10192 ) y 1pyanocrs moerorosrenus ucTouny-
KOB BHCOKOJ 8KTMBHOCTN C XODOWMMA ILedeKTOCKONMMYeCKUMH CBOICTBaMH
(Hanpuwep, TyJMeBHX UCTOUHMKOB) B 3HOUNTENBHOH CTENEHM OrpPIHMYUBA-
pr odnacts npumenenna Tui0,  BEut® u Ce®™ 5 ornovenmn ron
WMH TIPOCBEYMBAEMHX MeTalnoB., HamGoJsiee yLOGHWM M3 DacCMOT PEHHHX N30~
Tonos geagercs Lu'?? .

SHAUMTENBHOE COKpAleHMe OSKCIIOBMLMUA NpM NPOCBEUMBEHUM METaJN0B
nanyuenneyn Tu'¥0  Cuts | (el4s LOCTUraeTcd NpUMEeHeHUEeM CBUH-
LOBHX (QOJBI ¥ (Iyopecuupybuux sxpasos (CcM.TadmuLy).

L
™~
! o
N
N Tagnuua
_ llonpaBOYHHE KO3(XpMLMEHTH
Cnoco6 3apankum Eaccer 114 LEHOK N
Penrren- Penrren-yy
S lnenxa G6e3 ¢oabr ¥ IKPaHOB 2 I -
llneHKa MeXIy IBYMA CBUHI0BHMU
gonpremt ToaumHok 0,05 MM I 0,5
llnenxka MexJny CBUHLOBHMIE (OJBIaMu ““
R TOMuMHOMK: neperHad - 0,02 mm, .
— saquas - 0,05 0,95 0,5 =
, llnenxa Mexny IsyMa ¢Qayopeciupy-
— oM (BOJIBOPEMUTHHMSA ) DKPaHAMH —
— C Harpy3Koil CBeTAWErocs Clod -
= 40/120 KP/CMZ 0,33 0,4 —

i ipumeyanne. IIOMpaBOYHME KOB(PULMEHT X3PAKTE pU3YeT OTHOCUTEIBHYD =
BeUYMHY 9KCIO3MLUMM IIPK WCHOJNb30BAHUM DAa3MUUHHX CIIO- '
COCOB 338DALKM KacCerT.

)
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IV, Odnacts npuenens TuA¥ Byt , CeM
Ina nesef gede KTO0CKOIMH

llpoBeseynse JMadopa TOPHHE HCCIeLOBaHNA JIedeKT0CKONMYeCKUX CBOJCTB
‘Vu”o Eut® oy CQW' M KOHETDOJb KauyeCTB8 IIPOMHUJIEHHHX OCBEKTOB
H03B0AARY pexomenfosars w0y Buiss LIS KOHT pONA:

8) CBapDHHX COPLMHEHUN M IMTHHA, 8 Takke IeTaleil C DKCNIyaTa-
LV OHHHMY JeexT aMu ( KODPO3MA ¥ Mp.) U3 CTAM TOAWMHOKE oT I Ko
I5 mum; _

d)csapnux CO8l, [HeHNA ¥ NUTBA U3 TUTAHOBHX CIJSBOB TOJUMHOMN
oT 2 5o 30 MM

B) CBAapHHX COGLVIHEHM! M NUTHA W3 aJOMUHMEBHX CIAABOB TOJ—~
mwuHOK OT 3 J0 5O My;

I') TOJCTOCTEHHOI'O JMTHA M3 MATHUEBHX CMJIaBOB;

1) 8rperaToB ¢ LEJbD BHABIEHUA BHYTPEHHUX HeyucClpaBHOSTe# Ie-

Talel, Hapymeurm 1pa BUABHOCTY B33MMHOTO DaCIiOJOKeHMA JeTareit u T.I,
(_’e "W oxer IPUMEHATHCA LJIA KOHTPOJAS
@) CBapHHX COeNUHeHMI M JUTHA U3 CTAIM TONUMHON OT 0,5 zo
MM

6) u3Leiuii M3 TUTAHOBHX CINJA@BOB TOJUMHOM OT 0,5 1o 4-5 mu; _

B) UBLeMM} U3 aJIOMMHMEBMX CIJABOB TonuuHo# or 4 5o 8-10 MM} |

I') n3ielM# W3 MarHUe BHX CIJIaBOB ToJuuHOM o 1 Ko IS M. |

Huxe npusomsarca ¢ororpadun 5" ~CHMMKOB C XapaKTepHHMI Iedek-

Tam JuThA (puc.10), ceapxu (puc.Il), maikw (puc.12) n sxcnayaTa-
LM OHHHMA JedexTamu (puc.i3,14),

OGxacTp npuUMeHe HUA W'uﬂo uE-uﬁsB CoueTaHu! C IPyrMMU PBINO3KTUB-
HUMY MBOTONGMH, pBHEE WUCCJICJOBAHHHMM aBTODaMii, NpHBELEHA B JWTEpa-
rype (Z0).

JKClepuMeHTalbHHe MCCeJ0BEHMA M PAGOTH 110 1POCBEUMBAHMD BCE-
BOSMOEHHYX NPON3BOJCTBEHHHX 00B8KTOB Kak B L@ XOBHX, TAaK ¥ I0J18 BHX
yCNOBUAX NPOM3BOIMIMCE G IIOMOWBI I1OPTATUBHOX MEPEHOCHOA YCTaHOBKY
ILJAA pazmorpagnye ckoro koHrpoas (pue. 15, 16).

B KOMINOKT YCTaHOBKM BXoMT: I - KOHTeHHEepP-MaHMNyILTIoD;
2-wraTuB; 3 - MyJbr ynpapienud; 4 - pese BpeMenu; 5 - 3KCIaHOMETD;

6 - YeMOJaH LN TDaHCHODTWPOBKA , OH Xe CIYKMT OCHOBSHMEM JJA ycTa-
HOBKM ¥ CTOMMKOM [JA NDPOCBSUMBaHUA JeTalel.
YcTaHoBKa IpejHa3HAUEHa L4 NDOCBEYMBAHEUS HAUDABJEHHHM IIYUKOM
5‘/ -JIyueit ¥ LJ4 KPYroBOTO (IAHODAMHOI0) HPOCBEYMBOHAA 0LHOBDPEMEH-
HO HECKOJBKKX MeTalel uid IWIIMHIDHYECKHX M3Je M, MpUYEeM OHA MOEeT
IIpUMEHATHCA KK B LEXOBHX, 73K M B NOKEBHX Y CIOBMAX.
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/

Ve

Puc,IO, )’ -CHuMox yuacrka craibHOM JuTOR Je-
741K TONUUHOK O MM. Tyimii-I70,.lo0 CHEMKY
BHA BJEHH DHXJOTH, DAKOBMHH, BKIOYCHHUA

Puc,II. ¥~—CHVIMEM CBapHHX WBOB M3 CTauu,TOJIHMHA
MeTasiza ¢ ycuneHuem msa 4 mM,Eppommit-I55,
IIo cHUMKAM BHABJEHH Tpemxgm (ag 1 CIiomHad
cetka NOP ¥ BKJINUeHHH (
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Puc.I2. K’-CI}I/IMCQK MASHOTO WBA TpyOU M3 CTANM TOALUHOA 3 MM.
Espormuid-I55, [lo cumury pmsiicHu Hemnponait u rpelyHa

P

uc.I3, g"—CHIfIMOK uwﬂgm,uga U3 cranau Tommy-
HOM 2 mM. Tynuii-I70, Io CHUMKY BHAR-
JieHa TOYeYHas KOoppo3us

»
N
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Puc . 16.lopraTiiBias nepeHocHas yYCTaHOB-
Ka Iad paluorpaduueckoro KOHIDO-
ng (I3 1{-13 B pasoCpaHHOM Blige
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